Empirical evidence continues to suggest a biologically distinct violent subtype of schizophrenia. The present study examined whether murderers with schizophrenia would demonstrate resting EEG deficits distinguishing them from both non-violent schizophrenia patients and murderers without schizophrenia. Resting EEG data were collected from five diagnostic groups (normal controls, non-murderers with schizophrenia, murderers with schizophrenia, murderers without schizophrenia, and murderers with psychiatric conditions other than schizophrenia) at a brain hospital in Nanjing, China. Murderers with schizophrenia were characterized by increased left-hemispheric fast-wave EEG activity relative to nonviolent schizophrenia patients, while non-violent schizophrenia patients instead demonstrated increased diffuse slow-wave activity compared to all other groups. Results are discussed within the framework of a proposed left-hemispheric over-processing hypothesis specific to violent individuals with schizophrenia, involving left hemispheric hyperarousal deficits, which may lead to a homicidally violent schizophrenia outcome.
Introduction
Efforts to advance the understanding of the empirically established schizophrenia/violence relationship have been impeded by researchers hesitant to move beyond its reification (Raine, 2006) and by a public that misperceives its true scope. These impediments have unfortunately contributed to a negative stigmatization of all individuals with schizophrenia -the majority of whom are not violent (Joyal et al., 2004; Swanson et al., 2006) -and a failure to focus on the minority of patients that are violent. Increasing evidence indicates that violent persons with schizophrenia may represent a biologically based schizophrenia subtype, with distinct electrodermal (Schug et al., 2007) and neuropsychological deficits (Schug and Raine, 2009 ). Electroencephalographic (EEG) investigations -more direct indicators of cortical functioning -have revealed abnormalities in individuals characterized by schizophrenia and violence separately, though, to date, comparison studies designed to examine resting EEG deficits unique to violent schizophrenia have not been undertaken, particularly in schizophrenic individuals characterized by the most extreme form of violence-homicide.
The classic finding in the literature on resting EEG in schizophrenia is increased slow-wave activity in persons with schizophrenia (i.e., 1-8 Hz, or delta and theta; Clementz et al., 1994; Sponheim et al., 1994) , often accompanied by decreased alpha activity (Itil et al., 1972 (Itil et al., , 1974 Iacono, 1982) . This cortical "slowing" is believed by some authors to represent trait-related features of schizophrenia (due to its demonstrated presence in medicated and unmedicated patients, longitudinal stability, and observed frequency composition similarities among firstepisode and chronic patients; Miller, 1989; Clementz et al., 1994; Sponheim et al., 1994) and by others to represent the therapeutic effects of antipsychotic medications (Shagass, 1991; Stevens, 1995; Pillay et al., 1996; Freudenreich et al., 1997; Centorrino et al., 2002; Wichniak et al., 2006) . While both diffuse and more localized slow band activity increases have been identified in the resting EEGs of schizophrenia patients (i.e., over the whole cortex, anterior cingulate gyrus, temporal and posterior cortical regions; Miyauchi et al., 1990; Mientus et al., 2002) , excess slow band activity appears to be more prominent in the frontal areas (Miller, 1989) . It has been proposed that slowing of EEG activity represents greater brain activation, which is consistent with findings of increased slow band activity during hallucinations in schizophrenia and heightened creativity in normal controls (Miller, 1989; Clementz et al., 1994) , though another interpretation is that Psychiatry Research: Neuroimaging 194 (2011) 85-94 
